The principle of primary vein ligation when removing a tumour with vascular invasive properties has been applied for a long time in other parts of the body, but has received scant attention in the surgery of bronchial carcinoma. In the past, it has been usual to tie the pulmonary artery first, but the reasons given for this (Rienhoff, 1947) can be regarded as no longer valid.
Only a few gross vascular erosions have been obvious in tumours of this series, but smaller ones have been detected frequently on detailed examination; and, in this type of case, post-operative vascular spread appears almost invariably. Veins have been found containing a soft mixture of neoplasm and thrombus, and fragmentation must be inevitable during the manipulations required for pneumonectomy. When spread has not already occurred, tying the veins before disturbing the tumour will eliminate probable dissemination that can be avoided, with a corresponding improvement in results. Whilst there is no proof for the fatalist view that all vascular spread is pre-operative in origin, there is a strong case for believing that malignant tissue may be released into the circulation during operation, so a serious trial of this modification in technique is indicated, though no reference to it has been found in the literature.
THE FREQUENCY OF POST-OPERATIVE VASCULAR METASTASES
After operation 60% of the patients under review died with evidence of bloodborne metastases, and it was decided to determine what effect resection had on their occurrence. Two other series were chosen for comparison: one group consisted of patients treated by radiotherapy palliation, when the disease was apparently limited to the chest, but was unsuitable for surgery; the second, based on necropsy figures of Willis (1948) , was chosen to show the base-line incidence of such spread when the disease runs its natural course. The result was striking, and in Table II it is seen that after pneumonectomy vascular dissemination has been reduced by only 12% below the 72% necropsy figure, and radiotherapy has produced no signi. Old slides from 58 resected carcinomas in the Leeds series were found suitable for examination using a microscope with a mechanical stage, and in some cases there were several slides from each specimen for detailed study. A criterion of " vascular invasion " had to be laid down, and that chosen was " permeation by malignant cells through all coats at least as far as the intima." On these grounds 40% of the specimens showed cancer cells in contact with the blood returning to the heart. (Incidentally 80% of these patients died with widespread vascular deposits.) This pathological material was not the most suitable for this type of investigation, for it is customary in taking sections to include an area of normal tissue in the block, and the veins available in these slides were usually those most recently exposed to malignant invasion. Examples are shown in Figs. 2-6. The next step was to start a systematic search on recent specimens in which the whole lung was available. By careful dissection, veins were opened branch by branch through the tumour, looking for rough or firm white areas on the intimal surface; a diagram of this was kept, and sections taken for microscopic assessment (Fig. 7) . By this method positive results are being found much more readily, and the true state of potential spread seems much higher than the 40% indicated by the old slides, and more in keeping with the 60% incidence of vascular spread observed by clinical follow-up.
GROSS INTRAVASCULAR EXTENSIONS
It is not always necessary to use a microscope to find intravenous tumour in resectable carcinomas. Sliced specimens have sometimes shown unsuspected masses projecting into large veins. In some cases the invasion is so near the heart that it (Fig. 14) , which felt fluctuant in places and was dull red where it lay under the pleura. The pericardium u as opened, and after division of the inferior pulmonary vein the anterior pulmonary vein was being divided when a fragment of growth oozed from the lumen between the ligatures. It was attached to the pulmonary side, and though the proximal ligature was placed first the patient's breathing become jerky and uncontrollable, and the right radial pulse disappeared, but the subclavian pulse was good when palpated inside the chest. His condition after closure was unsatisfactory, and did not improve after bronchoscopy, at which a loose fi-agment of tumour was removed from the left lower-lobe bronchus, where it had lodged in spite of a Thompson blocker. He died 10 hours later with signs of a right-sided cerebral catastrophe and embolism of the right axillary artery.
At necropsy a suspension of red lead injected into the innominate artery followed by x-ray examination demonstrated arterial blockage in the positions indicated by clinical examination (Figs. 15 and 16) . Section of the right lung showed a soft growth mixed with haematoma arising from malignant erosion of a pulmonary artery (Fig.  17) . A large branch of the anterior pulmonary vein was also eroded (Fig. 18) , and contained the same kind of gelatinous growth and clot as that which blocked the middle cerebral artery (Fig. 19) . The full situation was exposed only when the abdomen was examined, for here, on the greater curvature of the stomach, was a highly cellular tumour (Fig. 20) from which radiated hard veins full of growth. These were responsible for all the fine intrahepatic portal radicles being filled with soft malignant sludge (Fig.  21) , scarcely noticeable on the surface of the liver, for there were none of the discrete metastases usually associated with secondary spread.
Professor Willis examined these tumours, and considered the gastric one secondary to the larger anaplastic bronchial carcinoma. group.bmj.com on June 24, 2017 -Published by http://thorax.bmj.com/ Downloaded from seem to produce a better developed tissue reaction when attacked by carcinoma, thus appearing to share with the pulmonary arteries a relative resistance to erosion. The commoner small vein erosions are less conspicuous but equally important, for it is known that peripheral tumours are often associated with widespread metastases, so they too should have their venous drainage isolated as soon as possible.
Results.-A follow-up of patients after resection leaves no clue as to when seedling metastases were released. If death occurs from immediate surgical complications, post-mortem examination sometimes discloses quite large, but unsuspected, deposits. The frequency of these, in the majority who survive operation, is not known, and even with a detailed examination of large series of early post-operative necropsies not all established deposits would be recognized. Without a practical method for determining the presence of all minute emboli in the body at the time of resection it is impossible to apportion vascular recurrences to either pre-operative or operative spread, so the value of vein ligation can be determined only by follow-up results. However, the Leeds series shows a mortality curve from vascular deposits with a sharp peak at the fifth month (Fig. 22) (Table III) .
when vascular metastases cause death. This diminished, and possibly inhibited, "defence mechanism " may be a basis for the special capacity of this growth to produce distant spread, and a knowledge of its cause may prove to be valuable. The second case of massive malignant embolism draws attention to cancer erosion of the portal system from the stomach, which may be responsible for bad results of radical surgery in gastric carcinoma.
Spaeth (1866) first described this process, the importance of which was emphasized by Willis (1930) . There may be a good case for tying the gastric veins first when resecting the stomach through a thoraco-abdominal incision, which lends itself to tying the left gastric and splenic veins early as the spleen and pancreas are lifted forwards (the other veins being always available at the pylorus). Investigation of the incidence of vein invasion in gastric carcinoma specimens should not present much difficulty and will provide useful and interesting information. Technique.-In practice, tying pulmonary veins first may add time to a resection more easily accomplished by the usual method of taking the simple structures first and leaving the veins to the end. If the access is difficult, dividing both veins after the pericardium is opened on either side of the lung root often helps, or it is usually possible to place a ligature on the vein without necessarily dividing it at this stage. This is an advantage if further dissection reveals unsuspected inoperability, for then the ligature can be removed without risk of gangrene. Also it may be difficult to decide which vein to tie, especially when the tumour lies midway between them where anomalous branches are common, but nothing untoward occurs when both are tied, even if subsequent delay in securing the pulmonary artery has resulted in some engorgement of the lung. The loss of circulating blood volume is not great, and is readily replaced without detriment to the patient. The method of approach to the involved vein must be modified in each case according to the circumstances found when the thorax is opened, and the choice is based on wholly avoiding manipulation. SUMMARY The erosion of veins in bronchial carcinoma is both common and serious, and contamination of the general circulation at operation should be anticipated by tying the veins inside the pericardium before manipulating the tumour. Without this modification in technique it is wrong to assume that all subsequent vascular deposits are unavoidable.
Massive malignant emboli during pneumonectomy are rare, but two cases are described, and grounds are discussed for believing that smaller ones may be frequent but pass unrecognized.
In gastric carcinoma it is possible that a similar process occurs in the portal circulation, where preventive action is simple with the thoraco-abdominal approach.
In both bronchial and gastric carcinoma the results of surgery need improvement in spite of radical resection, and the importance of vascular spread has been neglected in planning surgical technique.
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